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AGC CIRCUIT OF AN FM RECEIVER THAT 
REDUCES INTERFERENCE WHILE 
MAINTAINING HIGH RECEPTION 

SENSITIVITY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an AGC circuit of an FM 

receiver. 
2. Description of the Related Art 
A conventional FM receiver Will be described beloW With 

reference to FIGS. 3 and 4. FIG. 3 shoWs a circuit con?gu 
ration, and FIG. 4 shoWs input signal levels at Which an 
AGC operation starts to take effect. 

First, as shoWn in FIG. 3, a radio-frequency circuit 21 is 
composed of a variable attenuation circuit 21a to Which an 
FM broadcast signal is input, and an input tuning circuit 21b, 
a radio-frequency ampli?cation circuit 210, and an inter 
stage tuning circuit 21d that are provided downstream of the 
variable attenuation circuit 21a and connected to each other 
in cascade. The variable attenuation circuit 2111 consists of 
a pin diode etc. The radio-frequency ampli?cation circuit 
210 is a variable gain ampli?cation circuit. 
A mixing circuit 22 is connected to the output end of the 

inter-stage tuning circuit 21d. A local oscillation signal for 
frequency conversion is supplied from an oscillation circuit 
23 to the mixing circuit 22. An intermediate frequency 
tuning circuit 24, a ?rst bandpass ?lter 25, an intermediate 
frequency ampli?cation circuit 26, a second bandpass ?lter 
27, and a third bandpass ?lter 28 are provided in this order 
downstream of the mixing circuit 22. The intermediate 
frequency tuning circuit 24 is a transformer (IFT), and the 
?rst to third bandpass ?lters 25, 27, and 28 are ceramic 
?lters. The intermediate frequency tuning circuit 24 and the 
?rst to third bandpass ?lters 25, 27, and 28 have a common 
pass-band center frequency of 10.7 MHZ. On the other hand, 
Whereas the pass-band Width of the intermediate frequency 
tuning circuit 24 is about 500 kHZ, that of the ?rst to third 
bandpass ?lters 25, 27, and 28 is about 200 kHZ. 

First and second AGC voltage generation circuits 29 and 
30 are provided on the output side of the inter-stage tuning 
circuit 21d and the intermediate frequency tuning circuit 24, 
respectively. The AGC voltage generation circuits 29 and 30 
output respective AGC voltages, Which are both input to a 
superimposing circuit 31. The superimposing circuit 31 
superimposes the tWo AGC voltages on each other. A higher 
one of the tWo AGC voltages are input to the variable 
attenuation circuit 21a and the radio-frequency ampli?ca 
tion circuit 210. 

The frequency characteristic of the ?rst AGC voltage that 
is output from the ?rst AGC voltage generation circuit 29 
mainly depends on the frequency characteristic of the inter 
stage tuning circuit 21d, and the frequency characteristic of 
the second AGC voltage that is output from the second AGC 
voltage generation circuit 30 mainly depends on the fre 
quency characteristic of the intermediate frequency tuning 
circuit 24. Whereas the frequency characteristic of the 
inter-stage tuning circuit 21d is broad, that of the interme 
diate frequency tuning circuit 24 is sharp. 

Incidentally, FM broadcast signals have frequency inter 
vals of 100 kHZ. In an area Where a plurality of broadcasting 
stations that output strong-electric-?eld signals exist close to 
each other, an interference signal occurs in the radio-fre 
quency circuit 21 (in particular, the radio-frequency ampli 
?cation circuit 210) at a frequency that is separated from the 
frequency of a broadcast signal of a desired broadcasting 
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2 
station by about 100 kHZ. To reduce the in?uence of such an 
interference signal, the level of a generated interference 
signal is suppressed by decreasing the gain of the radio 
frequency circuit 21 by generating an AGC voltage using the 
interference signal. To this end, in a range of the frequency 
of a broadcast signal to be received plus/minus several 
hundreds of kilohertZ (e.g., 500 kHz), With regard to AGC 
voltages obtained from an input signal, the second AGC 
voltage is set higher the ?rst AGC voltage. The latter is set 
higher than the former for a signal Whose frequency is out 
of the above range. 
More speci?cally, as shoWn in FIG. 4, in the range of the 

frequency Fd of a broadcast signal to be received plus/minus 
500 kHZ, an input signal level N at Which an AGC operation 
of the second AGC voltage starts is set loWer than an input 
signal level W at Which an AGC operation of the ?rst AGC 
voltage starts. On the contrary, in the ranges that are distant 
from the frequency Fd by more than 500 kHZ, the input 
signal level W at Which an AGC operation of the ?rst AGC 
voltage starts is set loWer than the input signal level N at 
Which an AGC operation of the second AGC voltage starts. 
The frequency characteristics of the input signal levels at 
Which an AGC operation starts correspond to the frequency 
characteristics of the inter-stage tuning circuit 21d and the 
intermediate frequency tuning circuit 24, respectively. 

With the above measure, an AGC operation of the second 
AGC voltage is performed on an interference signal occur 
ring in a strong-electric ?eld area Whose frequency is distant 
from Fd by about 100 kHZ, Whereby the gain of the 
radio-frequency circuit 21 is decreased and the degree of 
interference is loWered. The degree of interference can 
further be loWered by increasing the level of the second 
AGC voltage and thereby decreasing the gain of the radio 
frequency circuit 21 further. HoWever, this also suppresses 
the level of a broadcast signal to be received that is input to 
the mixing circuit 22, resulting in a sensitivity failure and 
deterioration in noise characteristic. The level of the second 
AGC voltage is set in vieW of a tradeolf betWeen the 
interference and the reception sensitivity. 

For a strong interference signal Whose frequency is distant 
from Fd by more than several hundreds of kilohertZ (e.g., 
500 kHz), an AGC operation of the ?rst AGC voltage is 
performed. 

There may occur a case that another area Where a strong 
electric-?eld broadcast signal exists Whose frequency is 
distant from Fd by 400 kHZ exists adjacent to an area Where 
a plurality of strong-electric-?eld broadcasting stations exist 
close to each other. In this case, an AGC operation of the 
second AGC voltage also functions to loWer the reception 
sensitivity of a broadcast signal to be received. 

SUMMARY OF THE INVENTION 

An object of the present invention is therefore to maintain 
reception sensitivity of a certain level or higher by prevent 
ing an event that an excessive AGC operation is caused by 
another FM broadcast signal Whose frequency is more 
distant from Fd than the frequency of an FM broadcast 
signal that is distant from Fd by 100 kHZ, and to reduce 
interference by an AGC operation When an interference 
signal is generated by an FM broadcast signal Whose fre 
quency is distant from Fd by 100 kHZ. 
To attain the above object, the invention provides anAGC 

circuit of an FM receiver, comprising a radio-frequency 
circuit to Which an FM broadcast signal is input; a mixing 
circuit provided immediately doWnstream of the radio 
frequency circuit, for converting an FM broadcast signal that 
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is output from the radio-frequency circuit into an interme 
diate frequency signal; and a bandpass ?lter provided doWn 
stream of the mixing circuit, Wherein a ?rst AGC voltage 
and a second AGC voltage are taken from the ?nal stage of 
the radio-frequency circuit and the output side of the band 
pass ?lter, respectively, and the gain of the radio-frequency 
circuit is controlled on the basis of the ?rst and second AGC 
voltages; the pass-band Width of the bandpass ?lter is 
approximately tWo times greater than the frequency interval 
of FM broadcast signals; and the second AGC voltage is set 
higher than the ?rst AGC voltage in the pass-band of the 
bandpass ?lter. 

The bandpass ?lter may be a ceramic ?lter. 
The AGC circuit may further comprises an intermediate 

frequency ampli?cation circuit that is provided immediately 
doWnstream of the ceramic ?lter, and may be such that the 
second AGC voltage is taken from the output side of the 
intermediate frequency ampli?cation circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram shoWing the con?guration of 
an AGC circuit of a conventional FM receiver according to 
the present invention; 

FIG. 2 is frequency characteristics of AGC voltages in the 
AGC circuit of the FM receiver of FIG. 1; 

FIG. 3 is a circuit diagram shoWing the con?guration of 
an AGC circuit of a conventional FM receiver; and 

FIG. 4 is frequency characteristics of AGC voltages in the 
AGC circuit of the FM receiver of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

An FM receiver according to the invention Will be 
described beloW With reference to FIGS. 1 and 2. FIG. 1 
shoWs a circuit con?guration and FIG. 2 shoWs input signal 
levels at Which an AGC operation starts to take effect. 
As shoWn in FIG. 1, a radio-frequency circuit 1 is 

composed of a variable attenuation circuit 111 to Which an 
FM broadcast signal is input, and an input tuning circuit 1b, 
a radio-frequency ampli?cation circuit 10, and an inter-stage 
tuning circuit 1d that are provided doWnstream of the 
variable attenuation circuit 111 and connected to each other 
in cascade. The variable attenuation circuit 111 consists of a 
pin diode etc. The radio-frequency ampli?cation circuit 10 is 
a variable gain ampli?cation circuit. 
A mixing circuit 2 is connected to the output end of the 

inter-stage tuning circuit 1d as the ?nal stage of the radio 
frequency circuit 1. A local oscillation signal for frequency 
conversion is supplied from an oscillation circuit 3 to the 
mixing circuit 2. An intermediate frequency tuning circuit 4, 
a ?rst bandpass ?lter 5, an intermediate frequency ampli? 
cation circuit 6, a second bandpass ?lter 7, and a third 
bandpass ?lter 8 are provided in this order doWnstream of 
the mixing circuit 2. The intermediate frequency tuning 
circuit 4 is a transformer (IFT), and the ?rst to third bandpass 
?lters 5, 7, and 8 are ceramic ?lters. The intermediate 
frequency tuning circuit 4 and the ?rst to third bandpass 
?lters 5, 7, and 8 have a common pass-band center frequency 
of 10.7 MHZ. On the other hand, Whereas the pass-band 
Width of the intermediate frequency tuning circuit 4 is about 
500 kHZ, that of the ?rst to third bandpass ?lters 5, 7, and 
8 is about 200 kHZ. 

First and second AGC voltage generation circuits 9 and 10 
are provided on the output side of the inter-stage tuning 
circuit 1d and the intermediate frequency ampli?cation 
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4 
circuit 6, respectively. The AGC voltage generation circuits 
9 and 10 output respective AGC voltages, Which are both 
input to a superimposing circuit 11. The superimposing 
circuit 11 superimposes the tWo AGC voltages on each other. 
A higher one of the tWo AGC voltages are input to the 
variable attenuation circuit 111 and the radio-frequency 
ampli?cation circuit 10. 
The frequency characteristic of the ?rst AGC voltage that 

is output from the ?rst AGC voltage generation circuit 9 
mainly depends on the frequency characteristic of the inter 
stage tuning circuit 1d, and the frequency characteristic of 
the second AGC voltage that is output from the second AGC 
voltage generation circuit 10 mainly depends on the fre 
quency characteristic of the ?rst bandpass ?lter 5. Whereas 
the frequency characteristic of the inter-stage tuning circuit 
1d is broad, that of the ?rst bandpass ?lter 5 is sharp. 

Incidentally, FM broadcast signals have frequency inter 
vals of 100 kHZ. In an area Where a plurality of strong 
electric-?eld broadcasting stations exist close to each other, 
an interference signal occurs in the radio-frequency circuit 1 
(in particular, the radio-frequency ampli?cation circuit 10) at 
a frequency that is separated from the frequency of a desired 
station by about 100 kHZ. To reduce the in?uence of such an 
interference signal, the level of a generated interference 
signal is suppressed by decreasing the gain of the radio 
frequency circuit 1 by generating an AGC voltage using the 
interference signal. To this end, in a range of the frequency 
of a broadcast signal to be received plus/minus several 
hundreds of kilohertZ, With regard to AGC voltages obtained 
from an input signal, the second AGC voltage is set higher 
the ?rst AGC voltage. The latter is set higher than the former 
for a signal Whose frequency is distant from the frequency 
of a broadcast signal to be received by more than 100 kHZ. 
More speci?cally, as shoWn in FIG. 2, in the range of the 

frequency Fd of a broadcast signal to be received plus/minus 
100 kHZ, an input signal level N at Which an AGC operation 
of the second AGC voltage starts is set loWer than an input 
signal level W at Which an AGC operation of the ?rst AGC 
voltage starts. On the contrary, in the ranges that are distant 
from the frequency Fd by more than 100 kHZ, the input 
signal level W at Which an AGC operation of the ?rst AGC 
voltage starts is set loWer than the input signal level N at 
Which an AGC operation of the second AGC voltage starts. 
The frequency characteristics of the input signal levels at 
Which an AGC operation starts correspond to the frequency 
characteristics of the inter-stage tuning circuit 1d and the 
?rst bandpass ?lter 5, respectively. 

With the above measure, an AGC operation of the second 
AGC voltage is performed on an interference signal occur 
ring in a strong-electric ?eld area Whose frequency is distant 
from Fd by 100 kHZ, Whereby the gain of the radio 
frequency circuit 1 is decreased and the degree of interfer 
ence is loWered. 

For a strong interference signal Whose frequency is distant 
from Fd by more than 100 kHZ (e.g., 400 kHZ), an AGC 
operation of the ?rst AGC voltage is performed. For such an 
interference signal, the AGC voltage is loWer and hence 
takes effect more sloWly than in the conventional case, 
Whereby a signal to be received is suppressed less and undue 
reduction in sensitivity can be prevented. 

Further, since the second AGC voltage is taken from the 
output side of the intermediate frequency ampli?cation 
circuit 6, the insertion loss of the ?rst bandpass ?lter 5 can 
be compensated for. 
As described above, in the invention, a ?rst AGC voltage 

and a second AGC voltage are taken from the ?nal stage of 
a radio-frequency circuit and the output side of a bandpass 



US 7,050,774 
5 

?lter, respectively, and the gain of the radio-frequency 
circuit is controlled on the basis of the tWo AGC voltages. 
The pass-band Width of the bandpass ?lter is approximately 
tWo times greater than the frequency interval of FM broad 
cast signals. The second AGC voltage is set higher than the 
?rst AGC voltage in the pass-band of the bandpass ?lter. 
With this con?guration, an AGC operation of the second 
AGC voltage is performed on an interference signal occur 
ring in a strong-electric ?eld area Whose frequency is distant 
from the frequency of a broadcast signal to be received by 
100 kHZ, Whereby the gain of the radio-frequency circuit is 
decreased and the degree of interference is loWered. For a 
strong interference signal Whose frequency is distant from 
the frequency of a broadcast signal to be received by more 
than 100 kHZ (e.g., 400 kHz), an AGC operation of the ?rst 
AGC voltage is performed. For such an interference signal, 
the AGC voltage is loWer and hence takes effect more sloWly 
than in the conventional case, Whereby a broadcast signal to 
be received is suppressed less and undue reduction in 
sensitivity can be prevented. 
Where the bandpass ?lter is a ceramic ?lter, a signal 

Who se frequency is distant from the frequency of a broadcast 
signal to be received by more than 100 kHZ can be attenu 
ated rapidly. AnAGC operation can be performed by the ?rst 
AGC voltage Without the need for detecting a second AGC 
voltage. 
Where an intermediate frequency ampli?cation circuit is 

provided immediately doWnstream of the ceramic ?lter and 
the second AGC voltage is taken from the output side of the 
intermediate frequency ampli?cation circuit, the loss of the 
ceramic ?lter can be compensated for by the intermediate 
frequency ampli?cation circuit. 

ATTACHMENT A 

Guy W. Shoup 26,805 
P. David AuBuchon 20,493 
Gustavo Siller, Jr. 32,305 
Jasper W Dockrey 33,868 
John C. Freeman 34,483 
William F. Prendergast 34,699 
Michael E. MilZ 34,880 
Tadashi Horie 40,437 
Richard K. Clark 40,560 
Joseph F. HetZ 41,070 
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ATTACHMENT A 

Jason C. White 42,223 
James A. Collins 43,557 
Anthony P. Curtis 46,193 

What is claimed is: 
1. An AGC circuit of an FM receiver, comprising: 
a radio-frequency circuit to Which an FM broadcast signal 

is input; 
a mixing circuit provided immediately doWnstream of the 

radio-frequency circuit, for converting an FM broad 
cast signal that is output from the radio-frequency 
circuit into an intermediate frequency signal; and 

a bandpass ?lter provided doWnstream of the mixing 
circuit, Wherein: 

a ?rst AGC circuit provided doWnstream of a ?nal stage 
of the radio-frequency circuit and supplying a ?rst 
AGC voltage, and a second AGC circuit provided at an 
output side of the bandpass ?lter immediately doWn 
stream of an intermediate frequency ampli?cation cir 
cuit and coupled in parallel to the ?rst AGC circuit and 
supplying a second AGC voltage, and a gain of the 
radio-frequency circuit is controlled on the basis of the 
?rst and second AGC voltages; 

the bandpass ?lter has a pass-band Width that is approxi 
mately tWo times greater than a frequency interval of 
FM broadcast signals; and 

the second AGC voltage is set higher than the ?rst AGC 
voltage in a pass-band of the bandpass ?lter. 

2. The AGC circuit according to claim 1, Wherein the 
bandpass ?lter is a ceramic ?lter. 

3. The AGC circuit according to claim 1, Wherein the 
second AGC voltage is set loWer than the ?rst AGC voltage 
outside the bandpass of the bandpass ?lter. 

4. The AGC circuit according to claim 3, Wherein the 
bandpass ?lter is a ceramic ?lter. 

5. The AGC circuit according to claim 1, Wherein the ?rst 
AGC circuit is provided immediately doWnstream of the 
?nal stage of the radio-frequency circuit. 

* * * * * 


